Effects of chronic administration of doxorubicin on myocardial creatine phosphokinase and antioxidant defenses and levels of lipid peroxidation in tissues and plasma of rats.
Tissue and plasma levels of thiobarbituric acid reactive substances (TBARS) were measured in rats treated chronically with doxorubicin. In addition, heart creatine phosphokinase and antioxidant defenses were examined. Male rats received doxorubicin (DXR) 2 mg/kg or vehicle weekly subcutaneously for 13 weeks and were sacrificed at 14 and 19 weeks, 1 and 6 weeks after the last dose, respectively. Histological evaluation in DXR-treated rats at 14 and 19 weeks found significant and progressive cardiac and renal lesions as compared to controls. Heart TBARS were unchanged from controls. Plasma and kidney levels of TBARS were elevated above controls at both 14 and 19 weeks. Lung levels of TBARS were significantly elevated above controls at 14 weeks. Liver levels of TBARS were elevated at 19 weeks. Heart creatine phosphokinase activity was significantly depressed from controls at both 14 and 19 weeks. Heart glutathione peroxidase and superoxide dismutase activities were unchanged from controls. Heart glutathione, glutathione reductase, glucose-6-phosphate dehydrogenase, and catalase were elevated above controls at both 14 and 19 weeks. The lack of change in heart TBARS suggests that changes in TBARS in other organs may be secondary processes. The depression of creatine phosphokinase suggests that levels of adenosine triphosphate may be insufficient to sustain the myocardial function and this may partly be responsible for DXR-induced cardiac myopathy.